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In our previous report, we noted that we had successfully completed all of IUE 
observations which were proposed, and that we have reported our initial results at the 1992 
meeting of the AAS Division of Planetary Sciences. In the present reporting period, Dr. Na and 
Esposito have met with Pioneer Venus PI, Dr. Ian Stewart to collaborate on the recalibration of 
the UV spectrometer of Pioneer Venus. The associated data reduction and analysis activities 
have been completed. 

The sensitivity of the UV spectrometer had been steadily declining since orbit insertion 
of Pioneer Venus in 1978 due to aging of the detector tubes. The sensitivity decline is a strong 
function of wavelength and the rate of decline is also a function of time. Measures were taken 
to reduce the light dose received by the instrument to slow down the sensitivity decline. The 
stellar calibration using the bright UV star Hadar in 1990 indicate that the sensitivity decline may 
have slowed down more than have been previously estimated. 

The derived amount of S0 2 from Pioneer Venus depends on the accuracy of the absolute 
sensitivity of the UV spectrometer. The previous cross calibration between IUE and Pioneer 
Venus led to use of same solar flux data for reducing and modelling data from both IUE and 
Pioneer Venus. The comparison between the 1991 IUE results and the Pioneer Venus stellar 
calibration carried out in 1990 will allow a more accurate determination of sensitivity decline of 
PV UV spectrometer. The result of this comparison will be crucial in determining the trend of 
S0 2 in the Venus atmosphere. 

We reported initial results of IUE observations and the comparison between simultaneous 
groundbased measurements made on the McDonald Observatory 2.7m telescope at the 1992 
meeting of the AAS Division of Planetary Sciences (Barker, Stem, and Na 1992; see attached). 
We will be reporting the results with more recent IUE observations at the 24th annual Lunar and 
Planetary Science conference. The important finding we have reached is that the 1991 IUE 
observations indicate that the long-term decline in Venus S0 2 abundance has either halted or 
reversed, corroborate this result. We are now preparing a paper describing these IUE results and 
the comparison with other observations for publication in Icarus. With more IUE observation 
made in early 1993, we are also starting a project to compare the 1991 IUE results to the latest 
IUE observations and the Pioneer Venus UV spectra as well as the ground-based measurements 
made on the same dates. 
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OBSERVATIONS 


When Venus was at elongation in early November 
I”}™ obtained ground-based, spatially resolved 
pectra and images of Venus with Large Cassegrain 
Spectrograph and a T1 800x800 CCD detector on the 2.7 
m telescope at McDonald Observatory. Spectra and 
images were obtained on November l, 2, and 3, but 
only those obtained on November 2nd m presented 
nere. The spectral coverage was from the effective 

i \ 3 ?£ 0A 10 3700A at “ effective 
resolution of about 3A. The images where taken in two 

31W±imU ? rs ’ ° n \ in ,he s °2 absorption at 
Jiou(±ux))A and one in the continuum at 3430(±30)A 

T^/,5* 01 ? ““ d lT“ 8 ? 8 wen taken within a few minutes 
° f f Ch 0 , ther 4 nd >“ der excellent seeing conditions (-1 
aresecond). The exposures were less than 1 second for 

una 8 es » nd s P ectra w hich effectively canceled 
y age motion. Spectral observations of a solar 

analog were obtained at similar airmasses to the Venus 
spectra. 

n ju 011 san ? c day* ® November 1991 , we obtained 
Wlth thc camera and spectrograph. 
Sewtn IUE images were obtained as part of a long term 
effort to monitor the SO2 abundance with IUE. IUE 

span , 1979 to 1991 with future observations 
e ; d m . . eariy 199 ^- We report on two IUE 
spectra in this paper. A 1 minute exposure (LWP 

(LWP 21622) rNov^nber3™ d * 3 " * Xp0Snte 

. . ^ six sht positions (1 arcsec) for the ground- 

pX! f,?th^nmV rated in Fig * L shown in 
J]* . i 8 3 aresecond, circular aperture. The 

Were 1 arcscc °nd or less. 
Whereas, the IUE drifted considerably during the 

exposures resulting in at least 5 arcsec smearing of the 3 
aresecond aperture for the shorter exposures on the disk 

lllTLJ*? 0ng £ r exp08Ures had porportionally 
greater smearing. Consequently, the IUE spectra 
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Figure 1: Slit Positions on the Disk of Venus (single aperture is IUE) 
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Figure 4b: Grayscale and surface intensity image at 3427 A. 
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Figure 4a: Grayscale and surface intensity image at 3150A. 
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Figure 4c: Grayscale and surface intensity of ratio image (3150A/ 3427A) 
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The model atmosphere used in this analysis is similar to the one used in the analysis of the Pioneer 
Venus observations (Esposito et al. 1979, 1988) and the previous IUE observations (Na et al. 1990). In this 
model, sulfuric acid aerosols with a radius of about 1 pm are mixed uniformly with Rayleigh scattering 
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An SO2 abundance of 250 ppb at 40 mb fits berth the IUE and ground-based 
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